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Table  I .  1987 Plutonium and Uranium Airborne Effluent Data 

- .  

Month 

CY 1986 

January 

February 

March 

Apri 1 
- 

June 

July 

August 

September 

P1 u t o n i u m  
Re1 ease CMax 
( u C i )  ( pC i /m3 ) 

14.33 0.047 - t 0.0082 

1.39 0.095 - + 0.0155 

0.89 0.071 - t 0.0081 

1.84 0.229 - t 0.0278 

2.02 0.016 - t 0.0013 

1.28 0.104 - t 0.0175 

0.69* 0.005 - t 0.0012 

1.22 0.019 - t 0.0021 

0.65 0.010 - t 0.0011 

0.63 0.003 - t 0.0003 

Uran i um 
Re1 ease CMax 
( u C i  ) (pCi/m3) 

21.24 0.133 - t 0.0152 

2.15 0.017 - t 0.0013 

1.99 0.095 - t 0.0091 

1.12 0.005 - + 0.0004 
0.004 t 0.0005 

0.94 0.003 2 0.0004 
0.87 - 

0.003 t 0.0004 0.98 - 

0.004 t 0.0005 1.21 - 
1.91 0.006 - t 0.0008 

1.31 0.004 - t 0.0003 

October 

November 

December 
I 

I 0.095 t 0.0091 Year t o  Date 10.61 0.229 - t 0.0278 12.48 - 

NOTE: Beginning i n  January 1981, the plutonium, uranium, americium, and 
beryllium measured concentrations have been reported. These reported 
concentrations include values t h a t  are l e s s  than the corresponding 
calculated MDC’s and i n  some cases, values l e s s  t h a n  zero. These 
negative values resu l t  when the measured value for  the laboratory 
reagent b l a n k  i s  subtracted from an analytical resu l t  which was 
measured as a smaller value t h a n  the reagent blank. 
when measuring concentrations which are very close t o  zero. 

* Estimated June plutonium emissions are included for  12 of 37 sampling 
locations because of low chemical recoveries for  those samples. 
Estimated June p l u t o n i u m  emissions are based on measured a i r  emissions 
for  25 sampling locations (contributing 0.60 uCi  t o t a l )  and six-month 
averages for the 12 affected locations (contributing an additional 0.09 
uCi  t o t a l ) .  

This may happen 
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Month 

CY 1986 

January 

Table 11. 1987 Tritium and Beryllium Airborne Effluent Data 

February 

March 

Apri 1 

May 

June 

July 

August 

September 

October 

November 

- 

Tr i t ium Beryl 1 i um 
Re1 ease CMax Re1 ease CMax 

(Ci) (pCi/m3) (gms) (ug/m3) 

0.218 36700 2 950 0.1299 0.00053 

December 

Year t o  Date 0 

0.005 410 t 180 0.0276 0.00042 

0.008 250 - + 80  0.0085 0.00006 

470 + 180 0.0091 0.00014 0.004 - 
0.007 270 2 60 0.0130 0.00010 

0.013 560 - t 210 0.0143 0.0001 1 

0.005 260 5 60 0.0137 0.00014 

0.013 420 - t 160 0.0099 0.00008 

0.025 3402 - t 570 0.0207 0.0002 1 

0.031 8580 t 900 0.0048 0.00004 

111 8580 900 0.1216 0.00042 

NOTE: Beryllium measured a t  the remaining 36 locat ions was below the 
screening level o f  0.1  gram per mon th .  
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SEPTEMBER 1987 

Table 111. Plutonium a t  Selected Onsi te  Ambient A i r  Locat ions 
(08/25/87 - 09/22/87) 

I 

Lower 
Confidence 

Locat ion ~ o l u m e ( m ~ 1  L i m i t  

S-05 2 19,000 
S-06 2 30,000 
S-07 2 30,000 
S-08 2 28,000 
s-09 2 34,000 

0.000029 
0.000005 
0.000190 
0.000696 
0.000362 

Concen t r a t  i on ( p c i  /ma 
Umer  

P o i n t  conf idence 
Est imate L i m i t  

0.000038 0.000047 
0.000010 0.000015 
0.000218 0.000246 ' 

0.000776 0.000856 
0.000405 0.000448 

NOTE: To ta l  l o n g - l i v e d  alpha a t  t he  remaining 18 o n s i t e  ambient a i r  
samplers was below t h e  screening l e v e l  o f  0.01 pCi/m3. 

Table I V .  T r i t i u m  i n  Ambient A i r  
(09/01/87 t o  09/29/87) 

Po in t  +/ - Condensed 
A i r  Estimase E r r o r  Water Vapor 

Locat ion - n Volume(m 3, (pCi/m ( p c i  /m3 ) ( m l  s )  

s-4 4 39 0.07 0.83 76 
s-5 4 53 0.60 1.26 152 
S- 16 3 45 0.68 1.09 114 
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SEPTEMBER 1987 

Location 

S-31 
S-32 
s-33 
s-34 
s-35 
S-36 
s-37 
S-38 
s-39 
S-40 
S-41 
S-42 
s-43 
s-44 

. .  

Table V .  Plutonium i n  Perimeter Ambient Air 
(09/01/87-09/29/87) 

n V ~ I  ume ( m 3 1  - 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

28,000 
22,000 
27,000 
23,000 
21,000 
27,000 
29,000 
28,000 
28,000 
21,000 
30,000 
29,000 
30,000 
27,000 

Mean Point  Estimate = 

Lower 
Confidence 

L i m i t  

0.000004 
-0.000002 
-0.000003 
0.000002 
0.000000 
0.000002 
0.000005 
0,00001 5 
0.000001 
0.000007 
0.000006 
-0.000003 
0.000002 
0.000001 

3 Concentration(pCi/m ) 
Upper 

P o i n t  
Estimate 

0.000006 
0.000001 
-0.000001 
0.000005 
0.000003 
0.000004 
0.000008 
0.000018 
0.000003 
0.000010 
0.000008 
-0.000001 
0.000004 
0.000003 

0.000005 

Confidence 
L i m i t  

0.000008 
0.000004 
0.000001 
0.000008 
0.000006 
0.000006 
0.00001 1 
0.000021 
0.000005 
0.000013 
0.000010 
0.000001 
0.000006 
0.000005 

I . . .. 
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5 s-43 

Location of Onsite and Plant Perimeter Ambient Air Samplers 
(Portions of figure are not to scale.) 

s-3s 

E 
N 

A 
S-36 

A 
S-38 

'A 
S-39 

s-42 
A 

Analyzed for T L L a  only 

Analyzed for TLL 0 and Pu 

A Air Samplers. 3 to 6 kilometers (2 to 4 miles) dlrtant 



L - :at i on 

.. . Marshal 1 
Jeffco Airport 
Superior 
Boulder 
La f aye t t e 
Broomf i el d 
Walnut Creek 
Wagner 
Leyden 
Westminster 
Denver* 
Go1 den 
La kevi ew Poi n te 
Cotton Creek 

SEPTEMBER 1987 

Table VI. Plutonium in Community Ambient Air 
( 0 9/0 2/87 - 09/3 0/87 ) 

3 Concentration(pCi/m ) 
Lower Upper 

Confidence Point Confidence 
- n ~olume(m’1 Limit Estimate Limit 

1 25,000 
1 25,000 
1 26,000 
1 26,000 
1 24,000 
1 20,000 
1 29,000 
1 28,000 
1 23,000 
1 18,000 
1 11,000 
1 28,000 
1 22,000 
1 24,000 

-0.000001 
0.000000 
-0.000003 
-0.000001 
-0.000003 
0.000005 
0.000001 
0.000001 
-0.000002 
-0.000005 
-0.000002 
0.000004 
-0.000001 
0.000002 

0.000001 
0.000003 
-0.000001 
0.000001 
0.000000 
0.000008 
0.000003 
0.000003 
0.000001 
-0.000002 
0.000003 
0.000007 
0.000002 
0.000005 

0.000003 
0.000006 
0.000001 
0.000003 
0.000003 
0.00001 1 
0.000005 
0.000005 
0.000004 
0.000001 
0.000008 
0.000010 
0.000005 
0.000008 

Mean Point Estimate 0.000002 

* Denver sampling location inaccessible from 9/16/87 to 9/30/87 due to 
construction activities at the U.S. Customs House Building. 

. .. 
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0 Community Air Samplers 

Location o f  Community Ambient Air Samplers 
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SEPTEMBER 1987 

Table VII. Water Sample Results, Radioactive Parameters 

Holding Pond Outfall (pCi/l) 

Location P1 utoni urn Uran i urn Arneri ci urn 

Pond A-4  

NO DISCHARGE 

Pond 8-5 

2.7 + 0.3 -0.01 2 0.02 09/10/87 - 09/11/87 - 0.00 - + 0.03 - 
Average Concentration 0.00 f- 0.03 2.7 - + 0.3 -0.01 5 0.02 

Pond C - 1  

08/28/87 - 09/04/87 0.01 f- 0.03 3.2 + 0.3 - 0.002 2 0.007 
09/11/87 - 09/18/87 0.02 5 0.03 3.6 7 0.4  0.009 f- 0.005 
09/18/87 - 09/25/87 0.03 + 0.01 4.3 7 0.5 0.00 5 0.02 
09/25/87 - 10/02/87 0.04 7 - 0.01 3.4 7 - 0.5 0.02 f- 0.02 

Average Concentration 0.03 f- 0.01 3.6 - + 0.2 0.008 f. 0.01 

Pond C-2 

09/10/87 - 09/11/87 0.05 - t 0.03 3.8 - t 0.04 0.03 f- 0.02 

Average Concentration 0.05 5 0.03 3.8 - t 0.04 0.03 - + 0.02 

Average Concentration -0.01 f_ 0.04 4.3 5 0.3 0.01 - + 0.01 
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AUGUST 1987 

Table VII I .  Water Sample Results, Radioactive Parameters 

Reservoirs (pCi/l ) 

Locat i on - n P1 utoni um 

Great Western 1" 0.003 t 0.007 
Stand1 ey 1* 0.000 7 - 0.006 

Community Tap Water (pCi/l l  

Location - n P1 u t o n i  um 
- 

Boulder 
Broomf i el d 
Denver 
Go1 den 
La f aye t t e 
Loui svi 1 l e  
Thorn ton  
Westminster 

1* -0.002 t 0.006 

1 -0.01 T 0.03 

1 -0.02 7 0.02 

1* 0.000 7 0.006 

1 0.01 T 0.03 

1 -0.01 7 0.03 

I* -0.002 T - 0.006 
1 0.00 T 0.03 

Urani um 

2.0 t 0.2 
1.2 T - 0.2 

Uran i um 

0.8 T 0.1 
0.4 T 0.1 
0.6 T 0.1 
0.2 7 0.1 
0.0 7 0.1 
4.4 7 0.5 
0.1 0.1 

-0.01 t 0.08 

Americium 

-0.001 2 0.005 
0.008 - t 0.005 

Ameri c i  u m  

0.007 -f 0.006 
0.009 t 0.006 
0.02 7 0.02 
0.00 T 0.02 
0.01 T 0.02 
0.04 T 0.02 
0.04 0.02 
0.000 - t 0.005 

* Plutonium, uranium and americium analyses were performed on one sample 
composited from four weekly grab samples. All other analyses were 
performed on quarterly grab sampl es.  
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SEPTEMBER 1987 

Table IX. Water Sample Results, Radioactive Parameters 

Tritium (pCi/l) 

n Location - 

Pond A-4 0 
Pond B-5 2 
Pond C-1 3 
Pond ‘-2 2 
Walnut Creek at Indiana 1 
Arvada 1 
Boulder - 4  
Broomf i el d 4 
Denver 1 
Go1 den 1 
Great Western 4 
Laf ayet te 1 
Loui svi 1 1  e 1 
St and1 ey 4 
Thornton 1 
Westminster 4 

‘Minimum 

200 2 400 

300 400 

600 t 400 
0 400 

-900 t 400 

-800 2 400 

-200 z 400 
-100 2 400 
-100 2 400 
100 2 400 
700 t 400 
500 400 
0 2 400 

300 2 400 
-200 2 400 

‘Maxi mum 

No Discharge 
600 2 400 
500 t 400 
500 z 400 
600 400 
800 2 400 
300 2 400 

500 T 400 
700 7 400 
500 7 400 
300 z 400 
300 2 400 
300 2 400 

-800 t 400 

-100 t 400 
-100 T 400 

‘Average 

400 t 300 
-200 T 200 
400 7 300 
-800 T 400 
600 7 400 
300 T 200 
100 T 200 

-100 T 400 
-100 T 400 
200 z 200 
700 t 400 
500 T 400 
100 7 200 
300 z 400 
100 t 200 - 
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SEPTEMBER 1987 

Table X .  Water Sample Results, Nonradioactive Parameters 

Nitrate (as N )  a t  Great Western Reservoir 

Sample Date Nitrate (as  N )  (mg/l) 

0 9/ 03/8 7 
09/ 10/87 
091 17/87 
09/ 2 4/87 

tO.2 
(0.2 
t0.2 
tO.2 

Nitrate (as N-) a t  Standley Lake 

Sample Date Nitrate (as N)  (mg/l) 

09/03/87 
09/ 10/87 
09/ 17/87 
09/2 4/87 

(0.2 
(0.2 
t0.2 
tO.2 

NOTE: For some parameters, the concentrations tha t  are measured a t  or 
below the m i n i m u m  detectable concentration (MDC) are assigned t o  
MDC. The less  than symbol (t) indicates MDC values and calculated 
values t h a t  include one or more MDC's. 
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SEPTEMBER 1987 

Sample Results Table XI. NPDES Permit Water 

Discharge 001 (Pond 8-3) 
No Discharge 

Limits 
Daily 

Limits 
30-Day* Daily 30-Day 
Average Maximum 

10 
30 
10 
0.05 
8 
NA 

NA 
- 

200 

Maxi mum 
25 

Parameter Average 
Biochem. Oxygen Demand,5 Day mg/l 

HA 
NA 
NA 
NA 

0.1 

Total Suspended Soilds ms/ 1 
Nitrates as N mg/l 
Total Chromi um ms/ 1 
Total Phosphorus ms/ 1 
Oil and Grease, Visual 

Total Residual Chlorine ms/ 1 
Fecal Col i forms #/lo0 ml 

0.5 
NA 

Limits Limits 

Minimum Maximum Maximum 
6.0 9.0 

Minimum 
S.U. PH 

Discharge - 002 (Pond A-3) 
Discharaed one time Limits Limits 

30-Day* Daily Daily 
Average Maximum Maximum 

10 1.8 20 

e 

30-Day 
Average 

mg/l 1.8 
Parameters 
Nitrates as N 

Limits Limits 

PH 
Minimum Maximum Maximum 

6.0 7.5 9.0 
Minimum 

S.U. 7.5 

Discharge 003 (RO Pilot Plant) 
No Discharge Limits Limits 

Minimum Minimum Maximum Maximum 
S . U .  6.0 9.0 PH 

* This limitation applies when a minimum of 3 consecutive samples are 
taken during separate weeks. 
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Tab1 es X I .  NPDES Permi t  Water Sample Resu l ts  (Cont inued) 

Discharge 004 (RO P l a n t 1  
No Discharge 

30-Day 
Averaqe 

T o t a l  Suspended Sol i d s  ms/ 1 
T o t a l  Organic  Compounds mg/l 
T o t a l  Phosphorus ms/ 1 
N i t r a t e s  as N mg/1 
T o t a l  Chromi um mg/ 1 
T o t a l  Residual  C h l o r i n e  mg/1 

Fecal Col i form 

PH 

Discharge 005 (Pond A - 4 1  

Parameter 
No Discharge 

PH S.U. 
N i t r a t e s  as N mg/ 1 
Nonvol a t  i 1 e mg/l 

Suspended Sol i d s  

7-Day 
Aver age 

# / l o 0  m l  

Minimum 
S.U. 

n - 

Discharge 006 (Pond B-5) 
Discharged two t imes 

n Parameter- - 

PH S.U. 2 
N i t r a t e s  as N mg/l 2 
Nonvol a t  i 1 e mg/l 2 

Suspended Sol i ds  

L i m i t s  

30-Day* 
Average 

15 
22 
8 

10 
0.05 
NA 

7-Day 
Average 

400 

Minimum 
6.0 

Da 
Max - 

1Y 
mum - 

- 

30-Day 
Average 

Maximum 

L i m i t s  

D a i l y  
Maxi mum 

25 
30 
12 
20 

0.1 
0.5 

30-Day 
Averaqe 

200 

Maxi mum 
9.0 

‘Mi n i  mum ‘Maximum ‘Average 

‘Minimum ‘Maximum ‘Average 

7.7 
(0.2 

0.0 

8.1 - 
1.3 (0.8 
0.0 0.0 

Discharge 007 (Pond ‘-2) 
Discharged two t imes 

Parameter - n ‘Mi n i mum ‘Maximum ‘Averaqe 

S.U. 2 8.0 8.1 - 
N i t r a t e s  as N - mg/l 2 <0.2 c0.2 t 0 . 2  
PH 

Nonvol a t  i 1 e mg/l 2 1 .o 7.0 4.0 
Suspended s o l i d s  
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Table XII. Water Sample Results, Nonradioactive Parameters 

Walnut Creek at Indiana Street 

Parameter - n ‘Minimum ‘Maximum ‘Average 

PH S.U.  3 7.8 7 . 9  - 
Nitrates as N mg/l 3 <0.2 1.0 <0.7 

Total Volume (gallons) = 5,840,000 
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Table XII. 
Dai ly  Flow Data Recorded a t  the  

Walnut Creek a t  Indiana Gauging S t a t i o n ,  
Ponds A-4 and 8-5 during September, 1987 

Walnut Creek a t  
Date Indiana ( g a l l o n s )  

9/01/87 - 
9/0 2/87 - 
9/03/87 - 
9/08/87 - 
9/ 0 9/ 8 7 
9/10/87 
9/ 11/87 
9/ 14/87 
9/ 15/87 
9/ 16/87 
9/ 17/87 
9/18/87 
9/21/87 
9/22/87 
9/23/87 
9/24/87 
9/25/87 
912 8/8 7 
9/29/87 
9/30/87 

- 
4,246,000 
1,594,OO 

- 

Total  
Vol ume 5,840,000 

Pond A-4 
(gal  1 ons) 

Pond 8-5 
(ga l  1 ons)  

- 
- 
- 
- 
- 

2 , 527,000 
564,000 - 

3,091,000 

. . .. 
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Date 

9/01/87 
9/02/87 
9/03/87 
9/08/87 
9/ 09/87 
9/10/87 
9/11/87 
9/14/87 
9/ 15/87 
9/ 16/87 
9/ 17/87 
9/ 18/87 
9/21/87 
9/22/87 
9/23/87 
9/ 2 4/87 
9/25/87 
9/ 28/87 
9/ 29/87 
9/30/87 

Total Volume 

Table X I I I .  
Daily Flow Data Recorded a t  

(Woman Creek) 
Ponds C - 1  and C - 2  during September, 1987 

Pond C - 1  
(gal 1 ons) 

106,000 
88,000 
62,000 

256,000 
64,000 

- 
2,000 

274,000 
40,000 
78,000 
87,000 

142,000 
1,481,000 

630,000 
684,000 
688,000 
698,000 

2,018,000 
692,000 
636,000 

Pond C-2 
(ga l  1 ons) 

- 
2,265,000 
1,296,000 

8,732,000 3,561,000 

.I .. 
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